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Description {Omcamie ■aotipereHMl: 

M3o6peTesMe otuuub-ioi k pcuaBTax>-n3onnaiamBkiU pafiorau (PMP). a buchbo k cnooo6aM eocacraiioimcaMH 
ttfMertpmocTm aaKonosRoro upocrpaBCTBSL 

itoBecTCH cnoco6 BotxraaoBneaMn repMCTaqHocan aaKonoBBoro npocrpaHCTBa nyrtu co3;;aHHH 
B36b(TO<iaoro Aaortcmui DHyrpH odcaAHOfl KonoBBfat no onsooRSiOD k saxonoHHOuy npocxpaacrey 
(BarBeraHBc nnRocm ktim BopuBasaaehi aapiQia). npoMCJoomrr HanyBaaife o6cflv^ft Eonoonu n 
jiiiKBig;at9ra sasopa wex^y KonoHHOfl h i(eueHTia»ai xawHcu 

H^ocTvnoi aaanora saKnjtHiaKrrca a tou, trro. Bo-nepaboc coc^^aHHe Kafihrnnmoix) AaancBBfi nyreM 
HarBcra Biw ^mw-ocra Bwabroaer paspymcHHc KonoHHbi bc Tonwco b HBTcpBWic. b xorppoM d Kanb^cBaM 
npocTpaacTDc hmcxttch ucmcht. ho h b KHTcpeanax. r^c ocMCBxa Hex, 3to ooacBo ;^hh qpiocTBocm 
o6caflB0ft KQwoHHbi. Bo-OTopbDC, B3pbiBaHHe 3aps^ai npoqaoc uanoKoarpQimpyeiifaift, uro uoser npaaecTB k 
HapymcfiDo KOJxaaHU h nfuarraaro KauRH. 

HaH6ane e 6nB3KBM k KMdpcxcamo no TcxmnccKOfl cymaocTB hbtmctch cdcx»6 ycrpaHonw saKOJioeHbix 
n^i^ ^OB nyr cM ypcnremH ppttMcrpa KanoHHM 3a npentmj. ynpynoc fle^Maimft p HaTq>pane loonmym 
{2|. VBenvnott Auiierpa sonoBHu npoKWQmRT ayrtu rufsptkanmtcKoro aoancAcTBBR na Konomy ea 

H^nocTttxxflE raeGTHoro ciiDGo6a aoKHxiKianoi d doribinDtf ipyjiQDewKocis palScrr 3a cwp Heo6jnnBMOCTH 
np« w» A « «iw napKcTmro o6op3rnpBaBB}i, Koropoe. sax npasHno. hc ormnaercM euooKoft HiinesiiocTfa». 

S^ana aasmonaercA d ooBbcmemai s^^thbooctb peMOHTHO-KdonHiQiOBHfaix pa6(yr b b <M»rwAo«o 
Tp37^03aTpaT. 

"0™^°™^ ^^a'" AOCTBracTOi tcu. uto b ciioco6c DoccTaHoanania repMmwBOCTH 3aKOJioHHoro 
np ocrpatty rfeg nyrcM yBennroran AaaMcrpa sonoHHu o HHTcpsanc B30JiRZora ^Hawrrp KonoeHbi 
yBcnramaioT aa crct yBenmoroawn^eflcsi b o6faeMe npa TBcpAemm HeeapuBiiaToft paapymaMineft outca 
(HPC) 131. KOTopyK» aaxaqHBaicrr a KonoHiiy u coag^aiOT moct b nHTepBane xxmaafn/L ITpH ^tom b sa^zecTDe 
HPC Hcnonboynr cMccb ii3BetTxoByio wvi ropHfaa r 6ypoBbix pa6oT ^CMTBJ. 

ycnemaocTb pcMoirrno-iioQmimtoBHbix pafior no impaBneiiiiio Ba^epMeTHUBDCTB ivMCBTHoro soixuia kg 
npcBbmaer 60%. dro o^bwasxercH tcm, uto apBuesHeiaiie B3ajim9ioHBi>ie uaTepmuiu (b ocboebom 
qeuearsfaift pacrsop m pacraopfai cuan) o6nav^ax3T 061191M B^ocrarKOM - ycav^owxrruo. 

Bi^aqeoce 9Kcn7iyaTaxiBsx c wnny irH Hw rcpMCTtiMHO<rrt> aaxo/ioHHoro npocrpaHCTsa cHHxacrcH. 3to 
vpoacjom^ WW B03ncAcmcM Karpy3QK Ha o6awHy» kcotohhy b qcMorrHMit aaucHb. HaiqjHMcp, 
ycrrarancBO^ ^ro caHXcrami naBjitBsai b cKBaMimr nponnocrt, cqjuuteBiiii qeuearBoro Ka^inn c 
BonnoBoft yMCBfamaercsi. Boc BB^ibt oep^opaiQDi raue npifsq^Rr a ys^T^nesiao cocrransBii qoisoTOoro 
KQJ iha^ B TO se epcMH. aaiicTOio, vro aenocpc^^cTBCHHo b HHTcpaanax ncp^papKH a^ccncHHc /kobtsikt/ 
qpMCHTBoro lUMBH c KonoBBoA yjiyioDaeTCB. nocncwHHM o&bfKamr yoamwicu cunw npraaxiia 

KonoHBU K JspuKBTy B pesyTibTare ee AC^opuaiQDf. Uocjit onpcocoim o6c^o* KonoHHw TaK«e. Kaa 
Dpaaoio. BafimoAacTOi HapynKHBC ee KouraKTa c qcucBTOM. npa 3tom HairtSonbumc HapymcHsw KonraKTa 
OTMCneHbi B BHTcpBanax nnacTOB c buookoA npoBBqacMocrbK) h KaacpHaM. B miacrax c noABcmcHHoa 
BOAoii HapymeimR RoaraiiTa nocnc onpoocoBSB ^amp bccim oniCHaiOTCH b 30hc bodohcAtototo aoirraKTa 
/BHK/ni- 

OpfSBu pacucTsttia npanymyn cnoootexrrb fiflsi DcffomBcaBoft Konb^esoro MBsposaaopa Mom^y 

c6cafjpoA KonoflBott k n^McarBUM KaMBew. «DpMyjiy flapca-BcflcCaxa moxbo BanBcarb cne^ynmaM o6pa3ou 

2 2 / MX ' rR« - D-»yipeaHMfl ^^aMeip qa^eHTBaro Konu^a, u; d-GHeniHBfi 

Q = CD >d ) / ^ ; <1> 

T 1,087 •10" •« 

flHaittrp o6c^«HDft kojiohhw, m; p-ncpcun^ flaaacBBH. Ha; x -Kos^^ajfia^ r^RpaBjnwociaix 
cxMapoTHBncHiia: H-AnwHa loiKpooaaopa. u; e-pocxB« BOflti. i^/cyr Bsf^ieM otoaaiieHBB D-d« 5 : P/H « 
grad P, it;* 5 - aaaop utxffy KonoBBOft b BeueBrBbOii KaMBCM. m; grad P -rpanBeMT namtmia, Ha/u. 

Tor^a ^p^a yi/ Cs^er Buen. b^^: ^ , ^^ oapcwejicHwi 

q = 46<d^6> / , <x) 

KoaMjHBpcHxa nwpaanHHccKHx conpoTWRncHMd hco5xo«hmo BbraHcram. Kptrrcpiaft Pcibnvibflca 

-»^^««A~*'./» r«« V - KIDICMaTHHCCKOJI BHOROCTb SOnfal / lIpH 70**C. y a 0.5» 10® vVcJ. 
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npH Typ6yncaTHoi« pcxsodc Kos^^BqacuT corqxmmnc&BH oup^ejifnoT no 

♦wyw*^* ^ * 3ww»«3i HKSioowiai aHancfimiiai: ^ - OJS» I0 \p/c; d - 0»168 m; s • 0,1 mk 

■ K)-^ m; grad P ■ 4* 10® TLa/u. 

CacTCua ypacHCRBfl /2-4/ pcoiacrcH licromoM non6opa. 

TasHM o6pa30M. wcpca 3a3op 0.1 u npn rpanBCHre ROBnanm 4 KUIa/u k HHrepBtJiy nep^paiOB mosct 
aocrynaTb oxono 22 oof^A b cyru. 

noBbancHMc AaancHiifi a o6caAHoft minoHHe npsiBGnRT k yBcmracHmo ee jpiaunpa. Pacqenif oosasuoaicrr aa 
cKonbKo HyjKBo noBfaidfTb ;^aBnciiKe b KonosBe, iiTo6bi ee sHenmBft pofjfsyc yamspamcn aa 0,1 uu am 
ncpocpbinui MMKpoaaaopa. 

♦opicyTia flna paflManbHwx n qjCMcmquril BapysBofl ctcbsb ipytibi ixo sawanc nm<c hmcct b^^ /B/ 



s • n ♦ — r <0> 



ynpyrocra p/ m cre m, E - XLlO^KOIa; P, -BHyrpcaaee jimtcBm, MHa; Pj -EHemBee AwncBiR, 



nycTb P, - Pa^P.^ wni PrP^-P.^. 

mc P.,^ ■ H3<Sbi'ix)tiHoe ^aBnemie a xajioHHe no cpaaHcsmo c mpyxBbOA AaancBaeu. 
Ton^a ^puyntL /6/ 6yneT 



5 = ; • 



K "'^"'"'l **** " * 



2 2 



< l-U> <r*-r*> * ■ IO ^m: P^ - 20 MRa; r, - 0.075 u: r, « 0,084 u. 



Moa 2 r 2r 

12 1 



P 



S .^^n^^o - Pb« -33.7Mna. 



2 



2 



•20 



PacqcTbi noKasfacaaxrr. vro ccnis iocm^y o6canHott KonoRRoft m ncMeBrmjM Konhopu cymecTBycr 3a3op 
scTnnaiBoil 0,1 mm, to flocxa-roHHo a aonoKHC cconarb AaaJiemsc 33.7 Mna m 3a3op 6y7;cx nepeapbiT aa ctct 
yBenvKHBH Buenmero flHawerpa kohohhw. Taxoe /^aBnesHe h ;^axe donunee uojcbo coGflarb nyreu 
paancmcHBR B KQjioHHe Motrra id neespiamjiToa pacspymaaon^ cmccm /HPC/ b b «iacTH0CTK cmocs 
BSaecTKOBOfl Ann ropHbix h fioposbixpaSar /CMTE/ [6]. 

HPC npBMCBRioT. maeBbiM o6p«3oii npH paapymgum npo<iHbix xpynnoc MarcpnanoB (cKajiiiHbie oopc^). 
6cTxmBbiX M 2Kcne3o6eToaHbix JssffjuiBSi, xauoHHUx KnaAps. ^nsl Ao6bnnf npapoABoro Kaunn. 

HPC namfi Boexx) npc^^cTaaaKxrr co6oft nopomKoodpaaubic uaropmBC h HCBSpbiaoanacBbie uarepHanbi. 
AaromHc c aofloft inuicwHy» pcampoo (pH-12), Hpn CMarniBaHHw noponma HPC c aoAott oCpasyercH 
cycnoEiHa CpaSonaH CMOcb). Koropan. 6yjjyrai sanaxaM a mnyp. <;A<^aHKi>iH a o6i>«ktc, nonncxai^eM 
paspymesHJO. c TweMHCM q)eMeBH cxBaTfaffiaercn, TBepAecT*, OABoapcMeHBO yaenirniBaacb a o<h*CMe. 
yeuiHTOOic o&bOdA - cncAcme naApa-raq^ xoMnoHcsroB. Bxofffmijsx. a cocraa HPC, npsBqABT k 
pasGBTflX) B nmype rnnparaiijroHHoro Aaancam (6Qnec 40 MHaJ. Hoa AcftcraicM rHApaTaAaoHHoro 
AaBneBKR d rene o(h>eKTa pa3BBBa»TCff Banp/CKeBBH, npBDOAAxxqse k cro paspyizKBHz) t7l 

np^araeubcft ciioco(S wMmsjufOi aaxonoHRoro npocrpaacTBa ccympcrrBJunor cjiepynm/su odpaaou. 

B CKBaxMHy cnycKaioT aoTioHHy HKT c raioiu pacneroM. vro6bi ifltKKHtt xonea RaxcjAiuicn aa 10-20 u Hmc 
HHTcpaana ncp^pai]^ npoAyKTHHHoro nnacra. Bo36yaKAa]OT upipKymtnjsjo n npoubiaaxyr cffuamiiHy aoAoft. 
oxnaa^cKHoft ao 0-I0''C. 
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OaTDopHKrr HPC iia Bq^c c Teuneparypoft 0-10**C. 

npa vncpfarroM sarpydaoM npocrpaHCTBC b HKT saKamraaiyr cyczKirsxoo HPC b oi^beue. mo6xoff^iou ppn 
sanajmeaosi o<Sc^nROft Konotfuu b MHTepsane 10-20 u. 

nix^aBOBBaiOTcycixcBaiDo HPC;^o BupaaraBafoiH cc ypoBHcft b HKT b 3aTpy6iiOM iqpocrpaHCTBe. 

npaxunprn^nr HKT flo rnyCHHu pacnojiomcsHH hkhehux nq^opaz^nmibix ompcmfl h npH 
HeofSxqnniocTn npouuBajcrrcKBamBy, nuMUBait ii36uTO«iHbotl oOhtu HPC. 

nq^pmuajoT HKT Bbane HBTq>Bajia nq^opauHH. rcpMcnoBpynT sarpytiixoc npocipaHCTDO Ba epcMH. 
Beo6ixqnHiioe Ann pacmnpcHHH h orrocpx^esmsi HPC. 

OcBaRBanr csBasaa/. 

npcRuyn^ecTBOM npe/yiaracMoro cnoco6a hbtx^ctch to, vto aqx&pbinie EBHanoB aim nocrynncHHJi Bo;p>i k 
BHTcpBany nep^opaiimi iipoBcxo;prr hc cmct r^QiaBmraecKaro Bos^nellcTBaH Ba KonoHsy. a 3a c^ier 
ooqnoBiiH B c6caffpcA kohohbc Mocra 10 pacuudpHijuyi tx a i MSLTtpaanau 3to, Bt>-ixq>Efcix. cmoiaeT 
Beotim^BMOCTb ycTKBDoasii nasqMi; Bo-uropttx, yueaunarr BpcMCSBue ^aTpaTu b& upoo^tsat PHP. 
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Claims [Oopijyna H3o6peTeHMH]: 

1. Cnoco6 mcraBooncHivi rcpusrrmaocrra saxonoKHOPO npocrpaacrea nyreu yscjiBiKBKR p^aucrpA 
KonoHHbi B HHTepsanc waomajfoi, orjiiiiiaK«miftCfi tcu, vro /piauerp kcuiobhu yBenwaamyr 3a cqcr 
yBcmraiBaromeflcH d oOoftue npm TO^emm HesspbranaToft paspymaiomeft cuecH (HPC), Koropyio 
3aBa«raBaioT b KonoHBy, h cnryiaiyr moct b KHrepeajie K30Ji§sajm. 

2. Cnoco6 no n. i, lyrmnaxnnfOkai tcm, nx) B KaMecrae HPC ncnonhayiox cuecb B3cecrKOByio ato i^obix h 
6ypoBbix pa6oT (CHTB). 
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Orawlng(8) {MeprexHl: 



XapaicTepMcrMKa HPC 



XapaKTepMCTHKa 


SHaMCNMe 


1. BoAOCMeceeoe oTHouieHite cycneHauM 

2. PacxoA nopoujKa. tohh Ha 1 m oGwMa 

3. PacreicaeMOCTb no KOHycy AaHMM, cm 

4. rinoTHocTb cycneH3MM, r/CM^ 

6. 3arycTeBaeMocTb. npn reMneparype 20-25 rpaAycoB C, mmh. 

6. CqeruieHMe KauHA c ipyBoj^. MFIa 

7. ConpoTHBneNHe icaMHfi ct)MnbTpauHA eoAbi, Mfla 6onee 
a nas/ieHMe npH DacujHpeHHM. Mfla 


0.3-0.5 
1.8 
20.0-25.0 
1.8 
120.0 
5.0 
60.0 
flo45.0 
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Description: 

This invention is in the area of insulation repair operations, i,e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of hquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they slu-ink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been estabhshed that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential. Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 6 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (I) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 v'= 0 5 
•lO^v^/c). 

hx turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10*^ m^/c; d = 0.168 
m; 5 = 0.1 mm = 10"* m; grad P = 4 • 10'^ Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0. 1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where ix is Poinsot's factor; 
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\i = 0.25; E is the elasticity module of the steel, E = 2.1 . 10^ MPa; Pi is the inner pressure, 
MPa; P2 is the outer pressure, MPa; ri is the inner radius of the pipe, m; r2 is the outer 
radius of the pipe, m, T2 [illegible] d/r. 

Let P| = P2 -f Pcxccss or Pi - P2 = Pcxcess, 

Where Pcxccss is thc excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look Hke this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 6 = 10"* m; P2 = 20 MPa; n = 0.075 m; T2 = 0.084 m 
[see original for formula] Pexcess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drillmg operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 ''C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 ^^C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
mstallation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 



■ I 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


L8 


3. Spreadability according to the .A^NII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0 - 25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 

than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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